Hence, the totals are probably an underestimate of the actual number of articles for some species within each family. Note that the total number of species is an estimate from (2-4). Improvement in molecular techniques and additional fieldwork may result in the addition of new species and/or reclassification of listed taxa. Numbers of genera and species for each family in red. Soybeans (Glycine max) and oil palms (Elaeis guineensis) are increasingly important global commodities, not only as a source of food and non-food products for humans (e.g., soy oil and milk, tofu, margarine, detergents, cosmetics) and domestic animals (e.g., soymeal), but also for liquid biofuel production (172). Both crops are grown in industrial monoculture plantations involving the total clearing of natural vegetation and the use of pesticides and herbicides that largely eliminate remaining vestiges of indigenous biodiversity (173). The rapid expansion of soy and oil palm agriculture between 1960 and 2010 rendered them important exports for several tropical, primate range countries, with the Neotropics accounting for the largest growth of soy ( fig. S5B, C) . Oil palm plantations now cover more than 13 million ha, primarily in Southeast Asia (173). Indonesia and Malaysia alone account for 80% of the world's palm oil production (174) ( fig. S5C ). Global demand for oil palm products is causing declines in Sumatran and Bornean orangutan (Pongo abelii, P. pygmaeus) numbers (7). Recently, even countries in Sub-Saharan Africa have responded to global market demand by increasing the area under oil palm cultivation (175) ( fig. S5B ).
Expansion of rubber plantations in southwest China and southeast Asia has increased pressure on native habitat and primate populations (176). Hevea brasiliensis is the main source of natural rubber, 70% of which is used for the global production of tires (177, 178) .
This rapidly expanding industry is driving land conversion to rubber plantations in Thailand, Indonesia and Malaysia, the world's three largest natural rubber producers, together representing about 70% of the global supply (178) (fig. S5D ). The accelerated growth of rubber plantations has placed protected areas at risk (177). Between 2005 and 2010, >2,500 km 2 of natural tree cover and 610 km 2 of protected areas were converted to rubber plantations in these three countries alone (179).
Logging
Forest degradation from logging is aggravated by the extraction of fuelwood, which accounts for close to 90% of the wood extracted in densely populated countries in Sub-Saharan Africa and Asia (14). To address industrial tropical wood demand, promote sustainable livelihoods, ensure food security and alleviate poverty, the UN Food and Agriculture Organization (FAO) favors planted forests as a world-wide strategy to mitigate the loss of native forests, and it considers planted forests as legitimate land use to provide wood, fiber, fuel, and non-wood forest products. Globally, planted forests have expanded in regions containing primate populations at a rate of 0.6 million ha/year between 1990 and 2010 (180). These forests are generally composed of introduced exotic species, or intensively managed stands of one or two species of indigenous trees planted as a single-age class (181, 182) . Thus, planted forests cannot counteract the reduction of diversity-rich indigenous forests, which have undergone a loss of 2.1 million ha/year between 2000 and 2012 (183) . Due to their simplified nature and frequent use by people, most planted forests are unsuitable as primate habitat, and their use by primates often leads to human-primate conflict (183).
Mining
Mining, driven by growing demand in developed and developing countries is a threat to primate habitats and populations. Between 2001 and 2013, gold mining in the Amazon resulted in the loss of c.168,000 ha of tropical moist forest, in many cases land conversion has occurred in close proximity (within c.10 km) to protected areas (17). Such activities bring people in close proximity to primates, with associated bush-meat hunting having an important ancillary impact on populations (21, 23) .
Hunting annual offtake examples
Estimated annual offtake of monkeys by hunters in Côte d'Ivoire is more than double that of the estimated impact of chimpanzees acting as predators on red colobus populations (184, 185) . In Ecuador, Venezuela, and Bolivia, primates accounted for 20 to 66% of the game taken by humans, while pumas and jaguars hunt primates at a considerably lower rate (4−5% of their prey) (186). The use of shotguns has resulted in the local extinction of gorillas in several areas, and gun hunting has put putty-nosed monkeys (Cercopithecus nictitans) and grey-cheeked mangabeys (Lophocebus albigena) at risk, as recruitment cannot compensate the effects of changing hunting practices (187). The combination of heavy hunting, small geographic range, and rapidly deteriorating habitat is expected to cause the extinction of the last remaining population of the Sahafary sportive lemur (Lepilemur septentrionalis) in Madagascar (188). Intensive hunting has severely reduced the populations of large Asian colobine monkeys such as the Tonkin, Yunnan, and Guizhou snub-nosed monkeys (Rhinopithecus avunculus, R. bieti, and R. brelichi) and is responsible for the fact that all 25 gibbon species and subspecies are now threatened. In the Neotropics, large primates (e.g., atelids) are especially vulnerable to hunting, and have been extirpated from many areas (101).
In Sub-Saharan Africa and Madagascar, poverty and deeply ingrained cultural and commercial bushmeat consumption are rapidly depleting populations of several primate species. Notably, in Africa the Roloway monkey (Cercopithecus roloway), evidently always rare and with a restricted range in Côte d'Ivoire and Ghana, now probably survives in just one tiny forest (189), and Miss Waldron's red colobus (Piliocolobus waldronae), with a range similar to that of the Roloway monkey, is now probably extinct (190) . Indeed, across their range, red colobus (Piliocolobus) are particularly susceptible to hunting; 10 of the 12 species in the genus assessed on the IUCN Red List are Endangered or Critically Endangered. Growing demands for bushmeat have resulted in the intense hunting of small, faster reproducing species, although large, slower reproducing species also are still targeted in sites where they have not yet been hunted to extinction. While adults are preferably selected over juveniles, for larger species such as mandrills (Mandrillus sphinx) and black colobus (Colobus satanas), even juveniles seem to be of sufficient value to be hunted (189).
Illegal trade
In Indonesia, 66 surveys conducted from 1997−2008 at animal markets in Medan, North Sumatra revealed that 1,953 primates of 10 species were openly traded as pets (191), and 32 surveys in the Jakarta markets between 2012 and 2014 found 633 primates of eight species for sale as pets (192) . In Peru, surveys between 2000 and 2015 detected the illegal trade of 6,872 individuals of 30 species (12 genera) as pets and bushmeat (70). It was estimated that for one market in Myanmar >1,000 Bengal slow lorises were killed and traded per year, while in Cambodia, pygmy slow lorises (N. pygmaeus) were the most frequently requested wildlife by buyers for traditional medicine (193) .
The value of illicit trade (excluding timber and off-shore fishing) is estimated at US$2.5 billion a year for Asia. Countries in East Asia are major consumer markets for wildlife as food, pets, traditional medicine, and ornaments, with important trading hubs located in Indonesia, Thailand, Vietnam, and the Philippines (191) . The popularity of viral Internet videos featuring primate pets has, unfortunately, caused an increase in demand for CITES species in Western countries, encouraging illegal trade (71). Besides the appalling cruelty associated with housing and transport conditions, the illegal trafficking of primates depletes wildlife, disrupts ecological processes, stimulates corruption, and increases socio-economic impoverishment, while diminishing the natural assets upon which rural communities depend for their livelihoods (72).
Expansion of roads and railways: collateral damage to primate populations
An increase in industrial-level farming, cattle ranching and logging, mining and oil extraction, and the building of large hydroelectric projects and power line corridors in forested areas requires the construction of massive transportation networks (road and railways)an estimated additional 25 million km by 2050 (25). Road building triggers deforestation and fragmentation, and often spawns networks of secondary and tertiary roads that greatly expand habitat disruption in previously isolated areas. The establishment and projected growth of "development corridors" in sub-Saharan Africa, is expected to increase agricultural production, mineral exports and economic integration through the expansion of roads, railroads, and pipelines, totaling over 50,000 km in length, crisscrossing the African continent. This disruption is projected to bisect approximately 400 protected areas (26). Forest losses from human population migration, illegal colonization, illegal logging, increased bushmeat hunting, and illegal wildlife trade are but a few of the negative consequences of road building and the growth of "development corridors" (25, 26) , with predictably devastating impacts on primate habitats and populations.
Climate change
Climate change projections suggest that some primates -such as Brazil`s endemic Atlantic forest lion tamarins (Leontopithecus) and Peru`s endemic Peruvian night monkey (Aotus miconax), yellow-tailed woolly monkey and San Martín titi monkey (Plecturocebus oenanthe) -will experience major shifts and/or reductions in habitat suitability in the coming decades (194, 195) . In Kibale, Uganda, an increase in temperature over a 15-year period was paralleled by a decline in protein and increase in fiber in leaves of important primate food tree species (196) . Chimpanzees in Nigeria and Cameroon are expected to face reduced habitat variation due to climate change (64). In Madagascar, parasites that infect many lemur species may expand their ranges in response to climate and habitat change, with negative consequences for lemur health and survivorship (197) .
Human population growth
The human population in primate habitat countries, now at 5.1 billion, is expected to grow to 7.3 billion by 2050, with Africa's population surpassing the other regions by 2030 ( fig. S7A ).
Between 1950 and 2010, human population density in primate range countries increased from 12 to 39 people/km 2 in the Neotropics, from 8 to 35 in Sub-Saharan Africa, and from 32 to 132 in Southeast Asia (198) . This has created rapid growth in the demand for space, food, and consumer goods and services, leading to intensification and expansion of agriculture, industry, and economic activity. In China, relaxation of the one-child policy is likely to increase the transformation of forested land to cropland to feed China's 1.4 billion people. Moreover, India's population is expected to surpass China's within the next 10 years ( fig.  S7A ). An important corollary to human population growth in primate range nations is the rapid expansion of urban populations. By 2050, 70% of the population in primate range regions will be living in urban areas ( fig. S7B ). Southeast Asia and Sub-Saharan Africa, the most rural regions today, are set to almost double their urban population by 2030 ( fig. S7B ). An urban footprint often extends well beyond city boundaries, triggering land-use and landcover changes over vast areas to satisfy growing demands for water and food, as well as increased bushmeat hunting and capture of live primates (199). This growing urban footprint in non-urban areas suggests that even greater spatial conflict between nonhuman primates and humans is likely.
Nearly 60% of the world's poorest people inhabit fragile, vulnerable tropical landscapes, and most depend on local natural resources for survival ( fig. S7C ) (200) . With 80% of the projected increase in the world's population over the next 35 years occurring in primate range areas ( fig. S7A ), poverty and ecosystem health have become increasingly linked. In Sub-Saharan Africa, for example, poverty and environmental degradation have interacted to create a range of public health crises, from food insecurity and widespread hunger to increased risk from infectious disease (201). Poverty also contributes to poor governance, unsustainable bushmeat hunting and the wildlife trade, civil unrest, and the need to colonize untouched forest areas, thereby increasing pressure on primate habitats and populations (116, 201) .
ADRESSING CONSERVATION NEEDS

Community-led primate conservation programs
In Peru, community conservation has been a valuable approach to increase the viability of the Critically Endangered yellow-tailed woolly monkey (202). In Côte d'Ivoire, the Tanoé-Ehy forest conservation initiatives involving eight neighboring communities were designed to protect highly endangered primates such as the Roloway monkey, white-naped mangabey (Cercocebus lunulatus) and possibly Miss Waldron's red colobus (203) . Similar communityoriented programs have improved the conservation status of the Central American black howler in Belize, the golden langur (T. geei) in Assam, India, and the cotton-top tamarin (S. oedipus) in Colombia (204). Clearly, effective solutions for primate and ecosystem conservation that are working on a small scale need to be expanded and become a priority on a larger scale.
Mitigating illegal trade
Local, action-oriented conservation education programs, especially those targeting young people and community decision makers are powerful conservation tools, combining knowledge and action, as has been demonstrated by successful on-going programs in Madagascar (141), West Java, Indonesia (142) and Colombia (143). For example, Centre ValBio near Ranomafana National Park has used a participative approach to build a climate of local community confidence on the basis of dialogue, using the reaction of target audiences to make decisions and promote change by stressing knowledge-sharing and transferring skills in promoting the conservation of lemurs and their habitats (141). In West Java, Conservation International's long-term conservation programs promote environmental education through partnerships with local NGOs, the government, universities, the private sector and donors. Such programs have focused on the Javan gibbon (Hylobates moloch) and the Sumatran orangutan (Pongo abelii) (142). In Colombia, Proyecto Tití aims to integrate local communities in the conservation of Colombia's critically endangered primate, the cotton-top tamarin (Saguinus oedipus) using scientific knowledge, conservation education programs and community empowerment. Providing economic alternatives to local communities has significantly reduced the illegal trade of cottontop tamarins and has enhanced conservation and preservation of its habitat (143).
Non-governmental organizations (NGOs) also can be useful in mitigating illegal trade. For example, persistent efforts by five NGOs using a dual-perspective ̶ namely concern for individual animals and for vulnerable populations ̶ has decreased the illegal wildlife-pet trade (including primates) in two regions of Peru. These NGOs focus their activities on four work categories: outreach, advocacy, development, and husbandry. Another 23 NGOs not using this approach were not as successful (140).
Technological advances in monitoring science
Drones have been used successfully for mapping sleeping platforms for Sumatran orangutans and chimpanzees and for surveying orangutan habitats and adjacent oil palm plantations (205) They also have been proven effective in supporting anti-poaching activities (206). In Borneo drones have been used to monitor coexisting long-tailed and pig-tailed macaques (M. fascicularis, M. nemestrina) and humans, and, fitted with infrared cameras, they have been used to count macaques at sleeping sites (207). GPS-data-loggers have been employed to determine domesticated animal-chimpanzee overlap and evaluate the potential for zoonotic disease transmission from dogs and livestock to chimpanzees at Gombe, Tanzania (208). Miniature electronic devices ('biologgers') can be used to detect poaching events and relay data remotely to ground teams (209), enhancing conservation actions.
METHODS USED TO ASSESS PHYLOGENETIC SIGNAL IN EXTINCTION RISK
Phylogenetic signal measures how much of the similarity of a trait between two species can be explained by their relatedness, or common evolutionary history. In conservation, global studies of mammalian threat patterns have shown that risk is often not spread randomly across phylogenetic groups. Instead threat tends to concentrate within some major branches of a phylogeny, resulting in close relatives sharing similar threat status (83-87). To assess phylogenetic patterns in primate extinction risk, we used a published molecular supertree phylogeny (85) and the IUCN Red List Data. Of the 367 species included in the tree, we kept 350 after standardizing synonyms and infraspecific taxa, of which 340 were not Data Deficient in their IUCN threat status. To minimize the effect of the skewed distribution of categorical threat values and obtain a statistically reliable measure of phylogenetic signal strength in extinction risk, we classified species as either nonthreatened (LC, Least Concern; NT, Near Threatened) or threatened (VU, Vulnerable; EN, Endangered; CR, Critically Endangered) and used the D statistic (74) to measure and test phylogenetic signal in this binary classifications of extinction risk. When D equals 0, trait values are phylogenetically clustered, while when D approaches 1, trait values are random. Significance is tested against values of D for phylogenetically random patterns, generated by shuffling the tip values along the phylogeny. Phylogenetic signal is present and significant when D is significantly < 1, where D = 1 indicates perfect randomness of data with respect to the tree. To determine whether phylogenetic patterns in extinction risk vary between biogeographic regions, we repeated the above tests for species from the Neotropics, Africa, and Asia. We also quantified the phylogenetic signal in Data Deficient species.
METHODS USED TO MODEL AGRICULTURAL EXPANSION AND PRIMATE
DISTRIBUTION IN THE 21 st CENTURY
Spatial variation of primate species richness was defined by the overlap of individual species ranges, as drawn from the Global Mammal Assessment, on a cell grid of 0.5° resolution. To stand as a measure of agricultural production, we combined at 0.5° resolution the land cover map produced by the Integrated Model to Assess the Global Environment and potential productivity obtained from the Global Agro-Ecological Zones (13). We defined areas under conflict as any plot with both primate occurrence and any amount of agricultural production that is predicted for the 21 st century. Samples are individual grid cells, which then comprise primate assemblages and average agricultural production. Primate species richness within grid cells represents the response variable and agriculture is the predictive factor. The analyses of differences in species richness between conflict and non-conflict regions were performed using Welch's t-test for unequal variances and sample sizes with a bootstrap sample to conform to spatially independent degrees of freedom.
